Abstract. This paper investigates how the movement zones of all the ants in a colony are organized inside the nest. The workers in nine colonies of the ant Leptothorax unifasciatus (Latr.) were marked individually and their positions in the nest were recorded over 33 periods of observation spread throughout the year. Results from randomization tests demonstrated that the individual workers in L. unifasciatus colonies had movement zones of limited area. These are termed spatial fidelity zones (SFZs). SFZs were specific to individuals. They occurred with partial overlap, in a sequence from the colony centre to the colony periphery. The size of SFZs increased from the centre of the colony towards the periphery. The median size of SFZ in a colony varied with the time of year; they expanded gradually after hibernation with a peak in May and then contracted gradually until the following hibernation. The frequency of a worker's brood care behaviour was related to the amount of overlap between her SFZ and the spatial distribution of the brood. Individuals on the periphery of the colony were most likely to leave the nest. No clear segregation on the basis of age was observed. The division of labour in L. unifasciatus was flexibly organized along the continuum of SFZs where each worker performed the tasks within her spatial fidelity zone.
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Social insect colonies can be viewed as representing a process of evolutionary transition between two levels of biological organization: the individual organism and a higher grade, supraorganismic entity (Bonner 1974; Wilson 1985a; Seeley 1989; Wilson & Sober 1989) . A central issue is how these different forms of biological organization are put together. At the organismic level this issue is one of developmental biology. At the supra-organismic level the issue is one of how individuals behave with respect to one another. One fundamental difference between organisms and supra-organisms is that in the latter the subunits are not physically attached to one another but are, potentially, free moving (Bonner 1974) . This increases the number of possible permutations of the subunits and could make the form relatively amorphous. Hence, the shape and structure of a social insect colony are not immediately discernible.
Traditional methods of looking at the behaviour of workers in ant colonies are highly subjective and prone to error (Jaisson et al. 1988) . In this paper we develop new objective methods of describing the synchronous activity of ants in their colonies through recording the spatial positions of all individuals simultaneously.
Colony spatial order has been predicted because it should enhance efficiency of function and in particular the division of labour (Seeley 1985; Wilson 1985a; Tofts & Franks 1992; Tofts 1993) . Few studies, however, have been designed specially to explore spatial relationships in ant colonies. In a previous study (Sendova-Franks & Franks 1993) we demonstrated that indivdiual workers showed fidelity to particular zones within the nest. The individually marked workers, which comprised the older age cohort of adult ants in the colony, could be classified in four groups that corresponded roughly to four tasks, according to these zones of movement.
The present paper represents an advance over previous work in that: (1) nine colonies were studied; (2) all workers were marked individually; (3) the positions of workers were recorded over 33 periods of observation spread throughout the year; (4) comparisons between colonies and examination of a possible association between zones of movement and ant behaviour were made possible by simplifying the spatial analysis to one 0003-3472/95/070121+16 $12.00/0 1995 The Association for the Study of Animal Behaviour
